A brackish-water cold seep on the North Anatolian Fault (NAF) in the Marmara Sea was investigated with the Nautile submersible during the MarNaut cruise in 2007. This active zone has already been surveyed and revealed evidence of active seeping on the seafloor, such as bubble emissions, patches of reduced sediments, microbial mats and authigenic carbonate crusts. MarNaut was the first opportunity to sample benthic communities in the three most common microhabitats (bioturbated and reduced sediments, carbonate crust) and to examine their relationships with environmental conditions. To do so, faunal communities were sampled and chemical measurements were taken close to the organisms. According to diversity indices, the bioturbated microhabitat exhibited the highest taxonomic diversity and evenness despite a lower number of samples. Conversely, the reduced sediment microhabitat exhibited the lowest taxonomic diversity and evenness. The carbonate crust microhabitat was intermediate although it had the highest biomass. Multivariate analyses showed that (1) fauna were relatively similar within a single microhabitat; (2) faunal community structure varied greatly between the different microhabitats; (3) there was a link between faunal distribution and the type of substratum; and (4) chemical gradients (i.e. methane, oxygen and probably sulphides) may influence faunal distribution. The estimated fluid flow velocity (0.4-0.8 m/yr) confirmed the presence of fluid emission and provided evidence of seawater convection in the two soft-sediment microhabitats. Our results suggest that the reduced sediments may represent a harsher environment with high upward fluid flow, which restrains seawater from penetrating the sediments and inhibits sulphide production, whereas bioturbated sediments can be viewed as a bio-irrigated system with sulphide production occurring at greater depths. Therefore, the environmental conditions in reduced sediments appear to prevent the colonization of symbiont-bearing fauna, such as vesicomyid bivalves, which are more often found in bioturbated sediments. Fluid flow appears to control sulphide availability, which in turn influences the horizontal and vertical distribution patterns of fauna at small spatial scales as observed at other seep sites
. 169 Unfortunately, due to time constraints imposed by the use of a manned submersible, The mineralogy of the diagenetic carbonates was determined by X ray diffraction.
199
The oxygen and carbon isotopic compositions of carbonates have been measured to water interface varied from 22.8 to 50.9 µmol/l among the three replicates (Table 2) .
359
Concentrations were much lower above Red2 where the oxygen depth penetration 360 was the lowest (0.6 cm, Figure 3a ). This sample also exhibited by far the highest 361 methane concentration at the sediment-water interface (0.7 µmol/l, (Figure 3b ). The chlorinity profile in Bio presented sharp variations that were 387 apparently independent of depth. Concentrations varied from 535 to 583 mmol/l and,
388
as for sulphate, chloride concentration was higher at Bio than at Red (Figure 3c ).
389
Sulphate and chlorinity profiles were positively correlated within each microhabitat 390 (Kendall's τ =0.9, p<0.01 in Bio; τ =0.7, p<0.001 in Red).
392
The theoretical advection-diffusion profiles of sulphate showed closer fits with actual unpublished data). Cnidarians, polychaetes and crustaceans were also present on
434
CC but in lower abundances. The fauna found at the bottom of the combined-sample 435 box (CC box ) was largely dominated by rissoid gastropods (40.5%, Table 3 ).
437
Despite the large sieve mesh size used (250 µm), numerous meiofaunal specimens
438
were found in our samples (Table 4) . When added to macrofauna, they contributed 439 from 17.7% to 98.3% of the total faunal abundance, with a lower impact in CC (Table   440 4). Nematodes were consistently the dominant taxon, representing >79% of the 441 meiofauna (Table 4) . Copepods were the second most dominant meiofaunal taxon in
442
Bio and CC, but were absent in Red. Only a few ostracods were observed in soft-443 sediment microhabitats (<0.5%, Table 4 ). Table   450 5). Between 30 to 80% of meiofaunal abundance was observed in the first layers (0-1 500 cm) of Red and then decreased gradually with depth ( Figure 5b ). In Bio, the 501 distribution of meiofauna reached higher abundances in the 1-5 cm sediment layers.
502
Nematodes were present at all depths (even >10 cm) whatever the microhabitat, 503 whereas copepod crustaceans were restricted to the upper 10 cm. As for 504 macrofauna, meiofauna were rare in the deep sediment layer [>10 cm], they 505 represented less than 5% of the total faunal abundance (Figure 5b ). The highest macrofaunal biomass was found on CC reaching an average of 0.806 kg 509 ww/m² (Table 5 ). Mytilids were the main contributors of this relatively high biomass.
510
The biomass found at the bottom of the combined-sample box (CC box ), was 511 negligible, only reaching 0.0033 kg. In the two other microhabitats, the mean 512 biomass was 0.0018 kg ww/m² on Bio and 0.0019 kg ww/m² on Red (Table 5 ). The The three microhabitats could also be distinguished when considering only the 541 polychaetes at the family level. Most families observed in the Bio microhabitat were 542 absent in Red and vice versa (Table 3) . Moreover, while at least eight families were 543 present in the single Bio sample, and seven in CC, only four were observed in the 544 three Red samples (Table 3) . Siboglinid polychaetes were absent from our samples 545 and were not observed in the seep areas that we explored in the Marmara Sea. The Bio microhabitat was characterised by deeper oxygen and sulphate penetration.
609
We can assume that the penetration of these elements in the sediments is favoured 
Reduced sediment microhabitat

643
The presence of methane at the interface of reduced sediment was the main 644 evidence of seepage activity at the study site. This microhabitat was also 645 characterised by low dissolved oxygen concentrations at the water-sediment 646 interface and the sulphate profiles showed a sharp decrease in the first 10 cm.
647
However, contrary to dissolved oxygen, we cannot assume that sulphates decreased Nevertheless, no gas hydrates were found in our samples, although they do occur in Table 6 ).
687
In our study, dorvilleid and ampharetid polychaetes may represent the main 688 consumers of dissolved oxygen at the surface of the Red microhabitat and account 689 for the low oxygen concentration, which never exceeded 51 µmol/l. (Olu et al., 1997) . However, the large sieve 698 size used (250 µm) lead to the underestimation of meiofaunal density in our study.
699
The low similarity between replicates mostly reflected the differences in abundance 700 due to the high spatial heterogeneity of meiofauna, but also to the sampling strategy vesicomyids, but lower than in reduced sediments in our study case (Table 6) . 
